Introduction
The buttercup family, Ranunculaceae comprises 59 genera and about 1900 species (Evans, 1996 (Mirek et al., 1995; Tutin et al., 1964) . F. verna known as pilewort is a common early-spring flowering perennial herb. It is used in folk medicine and homeopathy as an anti-inflammatory, astringent, antibiotic and antihaemorrhagic treatment (Evans, 1996; Delacroix, 1969; Palliez et al., 1968; Docheva-Popova and Popov, 1955) . The extracts of the plant are applied to haemorrhoids by topical application as ointment or suppository. Previous chemical studies of pilewort tubers proved the presence of triterpenoid saponins (Pourrat et al., 1979; Pourrat et al., 1982; Texier et al., 1984; Brisse-Le Menn et al., 1990 ). In the above-ground parts of the plant amino acids, mineral elements as well as vitamin C were detected (Perseca and Parvu, 1986; Rams, 1978; Franke and Kensbock, 1981; Istrȃ tescu-Guti and Forstner, 1974) . Pilewort is the first plant outside of the Gentianaceae family to be reported as containing the disaccharideÐgentiobiose (Barthomeuf et al., 1987) . In the fresh parts of the plant, ranunculin and products of its decomposition have been observed (Ruijgrok, 1966; Bonora et al., 1988) .
According to reviewed literature, little is known about the presence of undefinable flavonoid compounds in F. verna (Cameroni and Bernabei, 1957; Lebreton, 1986) . This has encouraged us to investigate the polyphenolic compounds of this plant growing in Poland. In the previous work we have initiated a phytochemical analysis of flavonoids and phenolic acids and reported the presence of derivatives of quercetin and kaempferol (Gudej and Tomczyk, 1999; Tomczyk and Gudej, 2000) . The present paper describes isolation and structure elucidation of additional flavonoids from flowers and leaves of F. verna.
Materials and Methods

Plant material
F. verna flowers and leaves were collected in the Białystok area between March and April of 1997. A voucher specimen of plant has been identified by Dr. Jan Gudej and has been deposited in the herbarium of the Department of Pharmacognosy Medical Academy of Białystok, Poland (No. FV 97004) .
Equipment, reagents, solvents
All melting points (m.p.) were determined on BÜCHI 535 melting point apparatus and are uncorrected. All solvents of analytical grade were purchased from POCH (Gliwice, Poland). PC analysis was carried out using Whatman 3MM paper. TLC analysis was carried out using cellulose (TLCc) O/MeOH increasing gradient (system S7), C 6 H 6 /MeOH increasing gradient (system S8), EtOAc/MeOH increasing gradient (system S9). Acid hydrolysis: the pure compounds were treated with 5% HCl for compound I and with 10% HCl for compounds II, III, IV at 100 ∞C for 4 hrs. UV spectra were recorded on a SPEC-ORD 40 UV-VIS Spectrophotometer (Jena Analytik AG, Germany) according to Mabry et al. (1970) . 1 H NMR and 13 C NMR were taken on a BRUKER instrument (200 and 50 MHz, respectively). MS were obtained with Finnigan MAT 95 mass spectrometer. All solvents from the extracts were evaporated to dryness using a BÜCHI Rotavapor R-200.
Extraction and isolation
Preparation of extracts from flowers has been described previously (Gudej and Tomczyk, 1999) . Compound I was obtained from an EtOAc extract using a polyamide column (CC, system S7). The fractions eluted with 10% MeOH containing two compounds (mixture A) were repeatedly chromatographed on a polyamide column (CC, system S8). Pure I (9 mg) was obtained from fractions eluted with C 6 H 6 /MeOH (8:2 v/v). Further fractions eluted with 15% MeOH from the same EtOAc extract on a polyamide column (CC, system S7) containing the mixture of compounds II and III (mixture B). Mixture B was further chromatographed on a polyamide column and eluted with system S9. This procedure led to the isolation of II and a mixture of II and III (mixture C). Compound II (35 mg) was obtained from the fraction eluting with EtOAc/MeOH (7.5:2.5 v/v). Using preparative PC, which was twice developed with system S1 from the mixture C, additional amounts of compounds II (8 mg) and III (4 mg) were separated. Both compounds were purified by column chromatography on Sephadex LH-20 using MeOH as eluent.
The air-dried and powdered leaves of F. verna (2 kg) were extracted with petrol and CHCl 3 in a Soxhlet apparatus. Plant material purified in this way was successively extracted with MeOH. After solvent evaporation under reduced pressure, the MeOH extract was diluted with H 2 O and successively partitioned between Et 2 O, EtOAc and n-BuOH, affording 6.0, 20.0 and 119.0 g of each dried fraction, respectively. The EtOAc and n-BuOH extracts were chosen for further study. Initial isolation of compounds from the EtOAc extract was carried out by chromatography on polyamide eluting with solvents mixtures of increasing polarity (CC, system S7). Elution with 10% MeOH gave a mixture of two compounds (mixture D). Repeated chromatography of mixture D on a polyamide column (CC, system S8) yielded compound IV (72 mg). It was obtained from the fraction eluted with C 6 H 6 /MeOH (7:3 v/v) and was further purified by CC on Sephadex LH-20 using MeOH. (1H, s, HÐOH-5 Total acid hydrolysis of IV yielded vitexin accompanied by its WesselyMoser isomer isovitexin (R f , coTLCc, S2, S3, R1, R2) and sugarÐglucose (R f , coTLCc, S5, R3).
Identification of isolated flavonoid compounds
Results and Discussion
The EtOAc extracts of F. verna flowers and leaves were fractionated on polyamide columns. Further separation and purification was achieved by combining PPC, polyamide columns and Sephadex LH-20 and gave pure flavonoid compounds IÐIV. The identification of those compounds was carried out on the basis of R f values, products of acid hydrolysis and spectroscopic methods (UV, 1 H NMR, 13 C NMR, MS). The flavonoids isolated from F. verna are listed in Table I . Acid hydrolysis of I released glucose and rhamnose in sugar's residue and kaempferol as an aglycone. The UV spectral data of I with diagnostic shift reagents indicated a flavonol substituted at position C-3, free C-7 and absence of an ortho-dihydroxyl pattern at B ring. The 1 H NMR spectrum suggested that I is a disaccharide of kaempferol on the basis of two signals in the sugar region at 5.30 (d, J = 7.1 Hz) and 4.37 (s), corresponding to the anomeric protons of -glucose and to the anomeric proton of the α-linked rhamnose, respectively. That fact indicated that α-rhamnose was attached to the C-6 at -glucose moiety which was confirmed by its 13 C NMR spectrum and this also defined the disaccharide as a 3-O-rutinoside. The structure of compound I is therefore established as a kaempferol 3-O--d-(6Љ-O-α-l-rhamnopyranosyl)-glucopyranoside (nicotiflorin). Compounds II and IV showed the same UV spectra and diagnostic shifts as apigenin with free 5, 7 and 4Ј-hydroxyl groups. With the two former compounds acid hydrolysis yielded vitexin (identified by co-TLC with an authentic standards) accompanied by small amounts of its Wessely-Moser isomer. The 1 H NMR spectrum confirmed that II is a derivative of apigenin substituted by glucose at C-8. The presence of a C-glucosyl bond at C-8 of apigenin was shown by the 13 C NMR spectrum. In addition, the structure of II was confirmed by LSIMS spectrum. The spectrum of II gave a molecular ion peak [M+H] + at m/z 433 indicating a molecular mass of 432. A second prominent ion was obtained at m/z 271 [M+H-162] + resulting from the loss of a sugar chain consisting of one hexose. The presence of a peak at m/z 313 [M+H-120] + suggests that hexose is linked to the aglycone by a C-8 linkage, similarly as in IV. Compound II was identified as apigenin 8-C--d-glucopyranoside (vitexin). The UV spectral data of III with diagnostic shift reagent indicated a luteolin. The bathochromic shift observed in band II in the presence of NaOAc indicated a free 7-hydroxyl group. The presence of an orthodihydroxyl group in the B-ring of III was detected by comparing the spectrum in the presence of AlCl 3 with that obtained in AlCl 3 /HCl and additionally confirmed by a bathochromic shift observed in band I in the presence of NaOAc/ H 3 BO 3 . Structure of III was additionally recognized as luteolin 8-C--d-glucopyranoside (orientin) by analysing the mixture isomers after acid hydrolysis (Wessely-Moser rearrangement) and analysis of the 1 H NMR spectrum. The chromatographic behaviour of IV suggested a diglycosidic structure. Acid hydrolysis of IV gave compound II (co-TLC with authentic standards) and the sugar was identified as glucose. The 1 H NMR spectrum of IV exhibited two sugar anomeric protons at 4.79 (d, J = 10 Hz) and 4.09 (d, J = 8.5 Hz) with coupling constants appropriate for -glucopyranose. The presence of the C-glycosidic bond in C-8 position in IV was confirmed by 13 C NMR. In this case the signal at 105.15 ppm indicates substitution at C-8 position of the aglycone. In addition, in the LSIMS spectra of IV peaks at m/z 595 (positive mode) and m/z 593 (negative mode) were observed. In order to obtain information about the structure of the sugar moiety, collisionally induced dissociation of [M+H] + ion was performed and linked scan spectra at constant B/E were recorded. The presence of peaks at m/z 433 [M+H-162] + and m/z 271 [M+H-161-162] + confirmed the presence of two hexose units. The formation of relative intense ions at m/z 475 [M+H-120] + and m/z 313 [M+H-162-120] + suggests that sugar chain is linked by a C-8 linkage (Gluchoff-Fiasson et al., 1989; Qimin et al., 1991) . Compound IV was, based on products of acid hydrolysis and of its spectroscopic data, identified as apigenin 8-C--d-(2Љ-O--dglucopyranosyl)-glucopyranoside (flavosativaside). The spectral properties of compounds IÐIV, in-cluding UV, 1 H NMR, 13 C NMR, were verified by comparison of its spectral data with those previously described in the literature (Mabry et al., 
